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&4y Introduction

Advanced Burner Technologies (ABT) BV&4E1000)7 T RN A &
[ d L 222% T Opti-Flow TM ik NOx 58 R 48, ML A =T ST
295 )7 T L. Over 10,000 MW of large utility boilers have been
converted to the ABT Opti-Flow™ design. Unit range in size from
70 to 950 MW -

HUiE N AL

BEIREN LR P 1 R 48, sha&r B4y, XAt Coal and Air Balancing
T G IR FEEE Low NO, Burners

» RN ER S, Overfire Air and Anti-corrosion system

W R AIRGeml, DA DI Gemdr W-Fired, T-Fried Boilers

KR SR, ORIRME, #5532 5 /i ) AN A s AE Diverse range
of fuel firing experience including lignite, subbituminous, high S
bituminous and petroleum coke/bituminous blends.
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TR/ Introduction

o ABT [fJ Opti-Flow™ {iX NOx MBALERZikr s Features of
ABT's Opti-Flow ™ Low NOx Combustion System

FEAR ALY NOX control

e Combustion Efficiency Improvement
ikl 25 Slagging control

P KGR E AL A2k Combustion Stability Improvement
TR B E T X\ Coal Pipe Balancing and Secondary Air
Balancing

PRI B A 7K ¥4 BE SR B il Corrosion Control
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Challenges for Chinese Power Industry

o 2003%ET7T HMAGI CKH] KA EWHBRAE) (]
AR AE Ky T10% B, mEEALPI I ARB 1Z Ak 1450
mg/Nm3. From July 2003, NOX limit : 450mg/Nm3 (
Vdaf=10%) Emission Control Cost1.5 % of
Generation Cost and will cost 4.5% in 2005

o P [T > I B A IR 32 B T7 2 AR e o 110 BB
Main Focus for NOx Control : Combustion System.
Cheaper and More Benefits for Combustion and

Slagging, Corrosion Control than SCR.

o MM Hkik: 2 Challenges

» P DL TIVAE A 1 e Improve existing
LNB
» FEACARENOXBABE 45 [INOxHE R . Retrofit Turbulent Burner




A ] R, P O R B R
Chinese Coal Property

o X3 K rLow in Volatile Matter Content

e =1 /KYrHigh Moisture
» KIAFRE MEFlame Stability
» AL Fa i Unit Turndown

e =K1 High Ash Contents

o EfifrHigh Sulfur Contents

» #itFurnace Slagging
» i E i Furnace Waterwall Corrosion

o ABT Xf T EIRIE R RS TR ML SIABT's
Combustion System Yields Excellent Results with
These Conditions



ABTSEME U /7% ABT Complete Solution
for Chinese Power Industry

o KHAEMHAEHIIKNOX #A5E%: Utilize a Highly Effective Low NOXx
Burner

o /DRSS NI B FI = R A S) Minimize Fuel Imbalances

within the Burner

o EHIBDR A DL KOR AR 52 [ R4 19 42 #7 Control Fuel

and Air Distribution between Burners

o RARMIIMIRARGEKFMLCOLLOILFEMEENOX, Use a
Maximally Effective Overfire Air System to Minimize CO&LOlI,
Minimum NOx Can Not Be Attained Unless CO&LOI Are
Minimized.

o SKEHMEAIHIFH AR PR HEE M Minimize Sidewall Corrosion with a
Novel Anti-Corrosion System
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P2 N Equipment Supplied by ABT

e %%%&&/(%B/ftl:

» Opti-Flow™ JURLIGIHE: A ER > R (NOx SARHBING . & AN 40
R, O, ERAMERRESY. Opti-Flow™ Fuel
Injector Internal Staging LNB

» Opti-Flow™ UK RG: FEHIAKE S A SN IR i B o
Opti-Flow™ Dual Register

o Opti-Flow™ MAIRIXURGE: P 53 P PEARNOx [] B 42 il — %
R AR BR R BR Opti-Flow™ OFA System External
Staging for Lower NOx

o ABT Piibmniit/EBPRSE: EXHRA BRI 2 SR
KB EEDT IR I R4 ABT’'s Anti-Corrosion
System

o CREYIASNABTFETIR: K RGN AT 5 R 4t

Tower Distributor™ and Balancing Valve
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Burner and Components

Wall-Fired and T-Fired Boller



Opti-Flow™ AR Fuel Injector

o OPTI-FLOW™{XNOx A kezs HItZ L4 Heart of the Opti-Flow ™
Low NOXx burner

o [LHABFRIZEFIENOXBRLERS FEML35%NOX

35% Lower NOx than the Conventional LNB Replaced by ABT
o LUHRLAYE T XU I AR NOX R 35 2 /> 60%-70%

At Least 60 to 70% below Turbulent Burner.
o BMIBEERARESY), NS LN # Open Nozzle,

No Coking AXIAL VANE

STABILIZER VANE



ADVANC ED@
BURNERREE)  Opti-Flow™ #5252 )58 4L &1 Burner Features

o JAEAS M FE BE T T35S B KA I 2 AT B DA ] B I 2 HL R
ENOx FARBAHR Uniform Fuel Distribution Around
Burner Nozzle

ki

o AN EEIE WA KIE Highly Stable Very Bright
Flame

o MIMEILPE/N, 22 B RAEHI R Tt A g I R SekH

Lower Pressure Drop

o M REARBATIAZMINAN RS May Keep Existing Dual

Register
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COAL ROPES TO DOWN BARREL
TOP OF NOZZLE =M\ &8
Kik e am
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UNIFORM INLET
DISTRIBUTION

81T 4 A
WAL KA

UNIFORM INLET DISTRIBUTION = |-"+ £ 1 1™
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Fuel Distribution for Scroll and Elbow
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Fc A1 55 & A Opti-Flow ™ EA g I A Xl X 3 8 5 ]
Opti-Flow™ Fuel Injector with Elbow and Dual Register
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FcA i 57c 1 O pti-Flow ™08y g B RO XU R St

Opti-Flow™ Fuel Injector with Scroll and Dual Register
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ADVAIN\ICEEEO A 5 2L Opti-Flow ™ KRR 1
Opti-Flow™ Fuel Injector

TECHNOLOGIES




BURNER

TECHNOLOGIES

ADVANCED@ %\Scroll I?urn‘er with (?ente( Igﬁitg
5 RS B RO BRI TR R s




RN ;;furner with Side Igniter and Elbow Inlet ZZZEERS
AORNERGE SRR LRI K R i




TECHNOLOGIES

ﬁavl%llx\x]%ﬁ@ NOx Emission with ABT Opti-Flow™ Burner
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ADVANCED 473 ABT Burner Flame at 55% Load Level
%—:CHI\[J{OLOGII!%GJ: ’TE‘iﬁ\l/ﬁ}—T E]T‘[‘j(%:_?l

20% Petroleum Coke and 80% Colombian Bituminous

20% [ 45 Y1 £E F1 80% Hr) Kk &




ADVANCED &% OEM Burner Full Load Flame
B R ER@, M oo > H- —+= e
TECHNOLOGIES W2 HoAth 2 A I PR P 2155 D407 K I
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Burner Drawing for 300MW T-Fired Boiler
307 T BL VY A U] el B (R IR A8 R Gt e vt I 4R
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OPTI-FLOW™ OFA System

Wall-Fired and T-Fired Boller



OPTI-FLOW™ OFA SYSTEM AR ARG

Minimize Sub-Stoichiometric Burner Operation/< & il /b A ke

o X3 PRI = 2 B JRA R

Utilize Wing Ports to Blanket the Upper Furnace Sidewalls
and Control CO 1§ F ] 3w 7= A= S AL SRR R 47 1L
PANIE

Practical Optimize the Following:

» De-NO, Zone Residence Time

» Residence Time in the Burnout Zone

DA CL P A5 B I 1]

» a) JReds DX s B N TR) ORI R H o L B RA PR XSS 1)
» b)) AR A5 B I TR] CABRIR XIS 1 21 s A 4 4 )



OPTI-FLOW™ OFA AR X AR %
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BURNER

TECHNOLOGIES

OPTI-FLOW™ OFA Aerodynamic Port
ADVANCED £~




Features of OPTI-FLOW™ QOFA
Aerodynamic Port #AR KR 4858l ) 2 mi 1

e Dual Stage Design XX 2k L ¥ 11

» One Damper Controls Total Flow —/>4H 42 il S i 1
» One Damper Control Inner/Outer Ratio —/M 4k 34 il N A< A L

o No Swirl & gl
o Deep Penetration 5 K ) %% /)

o Excellent Horizontal Mixing 7843 i) 7K 77 n) 1R &

« High Reliability Only 2 Moving Parts &= & il fg0k, HA W
M B A



OPTI-FLOW™ OFA Aerodynamic Penetration
RN RSB 7 258 1 B B B ROR




ADVANCED @ OPTI-FLOW™ OFA P@etratlon Animation AN X
TECHNOLOGIES 2, E’\]ij“j@l'ﬁ?iﬁ@&%
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OPTI-FLOW™ QOFA for Wall-Fired Boller
B T P AR R 48 ) 2R B R
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OFA for 300 MW T-Fired Boiler

Min
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WA A (B T BOR A 22 F- 1l

Fuel and Air Balancing between Burners

H ] Purpose:

>

Vv

»
»

»
»

»

»

PR IRk B 8] DA R AN [R] R e 28 2 B KEmn Al == S B o0 A

Control Fuel and Air Distribution between Burners

PR B A AT AR IR R

Control both NOx and Unburned Carbon

HERER 8 £ X I, PR SN —SAmA R RK)

Eliminate zones of very high coal flow (low stoichiometry) that generate high
CO and UBC

HEREM AR X I, (HTRAMEIASBIRSHIESENAY) Eliminate zones
of very low coal flow (high stoichiometry, high excess air) that generate high
NOX

HERTE R ASIEEN TS, Boieimd Al MZE R Eliminates severe

gas temperature imbalances entering the super heater



k-1 Coal Pipe Balancing
i 32) 534 A1 1R

Tower Distributor™ and Balancing Valve

—  XUirEKEE Double-ended Ball (tube-type) mills
— Z/S & Exhauster mills

— Z W O4Ed B Beater mills with multiple outlets
— TEHIREMBIEVertical ball and race mills



ADVANCED@ Improved_ anl Pipe DiS”iEH“E[‘? With
BURNERG: Tower Distributor ™JEK &8 18 F-1if R 45

TECHNOLOGIES

TOWER DISTRIBUTOR COAL LINE BALANCE

B Typical
B TioweserDi b o

WDEVIATION FROM MEAN

COAL PIPE

S e



ADVANCED@ Improved_ anl Pipe Distr/iBytion§ Wit‘h
BURNERRE Tower Distributor ™54y & 18 V-1 R4E

TECHNOLOGIES

Standard Distributor Tower Distributor

PRAES) G 4% 2 SaW e
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ADVANCED@ P-4 1 A R
BURNERRE Major Advantages for Balancing Valve

o Equalize Pressure between Coal Pipes from the Same
Mill 24 B8 & TE ) P )

o N T AREZIEEA ) ss 4 H IF K B & A % Most Useful
with Vertical Pressurized Pulverizers where Tower
Distributor Can Not Be Applied

o LHERIETT(H, WAEZPEH| Oriented in the Horizontal as
well as the Vertical Direction without Forming Coal Piles
Downstream

o MNELERTEIARX, R JEHiINo Coal Eddies along the
Pipe



ADVANCED ;} 7077 T ELHL4 AAE cdoad: 700 MW Unit with 7
BURNERRED)  Mills and 28 Burners Windbox Modification

A [F A R A% 2 TR] — ¥R XU 73 A1
Improve Secondary Air Distribution

|=r§; E.iq\ixe.lgjgxn&f?gnltsligﬁm[)f ugrigﬂ}:qq,grb 3-D Velocity Magnitude Distribution "V

-~ . |

00 120 240 360 480 60.0 n Almfiow

i T As- Found Condition 538 J5 ABT Remedy




AN 2] R P L &2 L 2H AR s A -2 R oe o 45 R
" St. Johns Retrofit Results #1 and #2 Unit

2 FGHLHRE LR T2 7 8P keds, BUd 1 XAE Unit 2 ¢ Initial
Demonstration Two Rows of Burners (8) and Windbox Modifications

o FEMNYIIAL10% NO, Reduction of 10 %

o —EAIKPFLE]100 ppm LI CO Lowered from >500 ppm to Less
Than 100 ppm

o AP IZ(L50% LOI Reduced by 50 %

o MRBERIFRIEE KZ11% Improved Combustion Results in ~1%
Efficiency Gain.

B 51 S AL 2482 8 RKess, BAEMN DK 25%. Unit 1: All 28
Burners ABT NOx reduced ~25%



ABT Bjj ik EiE R R4
ABT’s Anti-Corrosion System

H#) Purpose: =AM SFR RS 15

Blanket the Furnace Sidewalls with an Oxidizing
Atmosphere to Prevent Corrosion and Slagging




ADVANGED £ LT B b ) A ek v iR R ok X IS CFD A4 CFD
PECHIBOLOGI%C; Model of St. Johns Furnace Sidewall in Corrosion Region

BT AB TR el B3 Pt s 1 {55 (4 252 AB Tl = 1L plmt s IS R &

Sidewall O, without ABT Anti-Corrosion System Sidewall O, with ABT Anti-Corrosion System



5 S5 SR JE i R Anti Corrosion and
R Slagging for T-Fired Boller

urface ID: |1 ﬂ Total: 1

Surface | Subset I Colormap | Legend

Create
Clear :

Clean Wall for 300 MW T-Fired Boiler (The Same Unit Shown Before)



5rpE ] MR Bk S trcase Studies

Relevant to the Chinese Power Industry

JEA X298y 1#814 28 Burners

»  20%H) A1 AEFIBO%I1 IR 20%
Petroleum Coke and 80% Colombian
Bituminous Coal e

»  RAEAMNYIEE25%, ZIRIRKARS )G
A DL 31140% NOX reduced by over
25% for Unit 1, Expected 0.3 with OFA

» AL KIR K CO less than 10 ppm
(300-500 ppm Before Retrofitting) CL Burners

» RSB R LF670 MW to 365 TR
MW (46% turndown, Limited only by
DCS. Lower Load is possible) B s e

»  REE BRI T First

to Demonstrate the Ability to Cofire

petroleum coke in a wall-fired boiler

and attain low NOXx.

» gy [E Nt TR R b e il
fERgse, PRI RA. Chinese
Power Industry Can Cofire Petroleum
Coke With ABT’s Burner

m O m O




[ AR AT IEA E205 JERP b Comparison of
Chinese Bituminous Coal with St. Johns Fuel Blend

Proximate Analysis, wt% (ar) Chinese St. Johns
Fixed Carbon 49.15 59.64
Volatile Matter 23.59 26.11

Ash 19.03 4.66
Moisture 8.22 9.59
Ultimate Analysis, wt% (ar) ,

Carbon 61.38 71.40
Hydrogen 3.68 4.23
Oxygen 6.59 6.57
Nitrogen 0.71 1.42
Sulfur 0.38 2.13

HHV, kJ/kg (Btu/lb) 24,862 (10,700) 29,301 (12,600)
FC/VM Ratio 2.1 2.28

N, kg/GJ (Ib/10° Btu) 0.32 (0.66) 0.54 (1.13)

NO, Parameter: N x FC/VM 0.67 (1.39) 1.23 (2.58)



S5rhE ] MR kSt case Studies

Relevant to the Chinese Power Industry

<HEMS (AEP) HE (Pirkey) —5Hl4A

» e /KA R Ay B4 v i B # High Moisture and Ash Content Texas Lignite

» Kk #iELow Heating Value of 6500 Btu/lb (13,700 kJ/kg)

» ABTH S EARbeds, IR EE/KY  0.15 Ib/MMBtu (220 mg
NOX/Nm3)

» 5 E B 95 AL, B In) A LAA# Ok Erosion

» KIaIREEE, B5Z Improved Flame Conditions and Excellent Turndown
Capability

» DU H IS RGNS E , AERE R KT 1.8 — 24K B 717 There was
generally a 6 — 8 ft (1.8 — 2.4 m) coal skirt developed prior to initiation of
combustion.

»  J¢ [ 5 — 01 sl D & A AR S # BE RN OX Ak e 11241 Highly Successful
Retrofit by ABT at Pirkey is the First of Its Kind in the U.S.

\d

PRIR X% 1% FOFA Ports Closed PRI A T FFOFA Ports Open



S5rhE ] MR kSt case Studies

Relevant to the Chinese Power Industry

BB JRRES S R4S HIA

Kentucky Utilities Ghent Units 3 and 4

» ABTHIEE — Qe ke ds

» iR T S 45 7 ) Bl Solved Severe Side-Wall Slagging

» MR T BREEAR T 1] 457 M) Bl Solved Severe Burner Eyebrows

» R T RERs P 45 FE AR M) @ Solved Coal Layout and Coking

» FEANYHE K 21300213504 7 0.25 Ib/106 Btu (300 mg/m3) with
sub-bituminous, 0.3 with bituminous coal



S5rhE ] MR kSt case Studies

Relevant to the Chinese Power Industry

¥ 15, 25, 35HL4H 3X660MW

One Power Plant with 3 660MW units

» PEMPEER R T A, B KR R, TEIARE RS N 2R 2 Bk A T RS
Kées Highly Slagging Eastern Bituminous Coal

» EWARIRNARGMTEN R AP H880 mg/Nm3 4 3]
660mg/Nm3, NOx Reduced from 0.60 Ib/MMBtu (880 mg/Nm3)
to below 0.45 Ib/MMBtu (660 mg/Nm3) without Overfire air.

» ABRIIRARE:AH [F) 7K *F Unburned Carbon Is Same.



ADVANCE
%CHI\IJ{OLOGIES ABT Experlence l“ﬁ%rﬁl
Project # Coal Burner Number OEM Burner Capacity MW
TS P B PRBERS X JRBERpEg A | ML 5 JR L

1 W.B. T 7Y S 20 FW 440

2 E.B. TR #l Mt 24 FW 650

3 E.B. T4 B MALE 24 FW 650

4 E.B. T4 3Bk 24 FW 650

5 Sub B. TR 30 FW 700

6 E.B.T/Sub B.T 4 5 M TR KR 524 FW 540

7 E.B. TR Hl Mtk 24 FW 660

8 E.B.T/Sub B.T 4 S MBI KRR 24 FW 540

9 Sub B.T/HHEE 72 B&W 560

10 E.B.T 4 Mk 24 FW 660

11 E.B.T /R MK 8 B&W 70

12 E.B.T /< Fl Mt 8 B&W 70

13 Lignite & J& 56 B&W 720

14 E.B.T 2 ¥ Mk 24 FW 660

15 Coal&Petr Coke A4 Jili £ 28 FW 700

16 Coal&Petr CokelH A4 £ 28 FW 700

17 E.B.TZ: Fl Mt 16 CE (T-fired) 300

18 E.B.T /R Fl Mtk 6 B&W 75

19 W.B. T 7Y S 48 B&W 950
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BEIENUE AT 2R 5E, BB, =Ry BRabeds, SR
gt, WREETUREERIE, WA VIR, JoREE R b A5 B
WA R4, ABT provides engineering for complete combustion
system from the mills to the furnace: coal line balancing, windbox air
distribution, burners, OFA and furnace sidewall anti-corrosion.

KR SR, w3 B g IR A 5. ABT Opti-Flow™
low NO, burner has flexibility to burn difficult fuels including lignite
and petroleum coke blends

A M19974F 1 H & 2 — &84 Lok, Advanced Burner
Technologies T4 {E1000J7 T BLALA A s 1 aad B24E T H OK
Opti-Flow TM 1It NOx #4%¢ % 4t ABT has supplied low NO,
combustion equipment with proven results in over 10,000 MW of
boiler capacity



ADVA D£+%
BURNER @ Summary (Continued) /= 45 (4£)

» ABT A7 ERHEEERME RS TTEABT Can Supply the
Most Modern Combustion System for Chinese Power
» AEEN IR R SGE, CARNAEEGE, B ARG 11T,
TN BT ZH, AR T PR, THURBE A IR X R St ABT
Utilizes a System’s Approach to Develop the Whole Combustion
System.
— FHRESE ALY NOX control

— FEKCORARMIIIRUB C,IHER /K1 BEMT I HICO, Je B AR R &
Combustion Efficiency Improvement, Elimination of CO along
Furnace Sidewalls

— EH 45 Slagging Control

— BE K IERE AR AR Combustion Stability Improvement
— BEHIRER A ER KA EE SRR Corrosion Control

— PR & 18 Coal Pipe Balance



